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[57] ABSTRACT 

Methods, data processing systems and program products for 
providing user interfaces with context sensitive borders to 
user selectable options. The context sensitive borders are 
created by providing a border to a user selectable option 
comprised of a plurality of picture elements wherein color 
characteristics from picture elements neighboring the border 
are varied to de?ne the color characteristics of the picture 
elements of the border. The borders provided may provide a 
three dimensional appearance to the user selectable option 
and the user selectable option may be represented on the 
screen by an icon. The border may have a di?erent perimeter 
than the icon corresponding to the user selectable option. 
The neighboring picture elements from which the border is 
derived may be adjacent to the border or may be the 
underlying elements of the border. The color characteristics 
may be varied by varying brightness and/or saturation. 

64 Claims, 16 Drawing Sheets 
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CONTEXT SENSITIVE BORDERS WITH 
COLOR VARIATION FOR USER 

SELECTABLE OPTIONS 

FIELD OF THE INVENTION 

The present invention relates generally to user interfaces. 
More particularly, the present invention relates to displaying 
selectable options in a graphic user interface environment. 

BACKGROUND OF THE INVENTION 

Increases in processing capability and decreases in cost of 
personal computers has led to the proliferation of personal 
computers in all aspects of society. Personal computers are 
utilized in schools. homes and in business. Furthermore, 
with the decreased costs of personal computers, it has 
become more feasible from a cost perspective to use com 
puters for tasks and to carry out functions which were 
previously done without the use of computers. 
One example of the proliferation of computers in 

education. the home and the workplace is the increased use 
of portable computers. In recent years, decreasing power 
requirements and increased performance of microprocessors 
has lead to increased use of portable data processors such as 
a laptop computers, notebook computers or personal data 
assistants (PDAs). Portable data processors provide much, if 
not all, of the functionality of the older, immobile desktop 
computers but add portability as a feature. In fact, advances 
in display technology have made high resolution, low power, 
color or monochrome displays commonplace on portable 
computers which has furthered the replacement of desktop 
systems with portable systems. As portable data processors 
have taken the place of many desktop computers they have 
changed the perception of computers from a back room 
appliance used by data processors to an interactive tool 
accessible to anyone. ' 

Even though portable data processors were put to new and 
di?’erent uses by new and different users, the same user 
interfaces which were used in stationary desldop computing 
were generally brought to portable data processors. The 
stationary desktop computer’s user interface paradigm gen 
erally involved providing a general purpose operating sys 
tem which allowed for access to any application that was 
available from the processor. Thus, desktop units generally 
have a very generic and abstract user interface which will 
generally work in diverse situations for diverse types of 
applications. 
At the same time that technological advances in the 

computer industry brought ever increasing mobility to 
computers, demand for increased productivity among the 
workforce has brought more employees in contact with 
computers. This contact may be in the form of a desktop 
computer, a portable computer such as a notebook computer 
or it may be in the form of a more customized processing 
application such as a PDA. As described above, despite the 
proliferation of computing power among an ever less com~ 
puter trained user pool, the user interface for all types of 
computers has generally remained the generic desktop inter 
face. The generic, multi-purpose nature of these user inter 
faces assumes some level of familiarity and experience with 
computers which is less and less present among computer 
users. Thus, more people with less computer training are 
required to operate computers with a more generic, abstract 
and intimidating user interface. Furthermore, even if training 
is available. quite often these users are in high turn-over 
positions which presents e?iciency and productivity di?i 
culties if extensive training is required before a new user can 
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2 
become productive. Also, in many instances, this disparity 
between the experience and training level of the user and the 
capabilities of the computer naturally leads to intimidation 
and an unwillingness to take full advantage of the capabili 
ties of the computer. 

Like the portable data processor, the desktop computer 
has also seen a rise in the number of users in recent years. 
Like the portable computer, the user interface for most 
computers is still a general purpose interface with versatility 
and operability taking priority over usability and ease of 
training. Etforts to overcome these limitations have led to 
user interfaces such as Microsoft® Bob® which uses a three 
dimensional representation of familiar situations to “navi 
gate” through the user interface. Other f5 such “social” 
interfaces are also being developed as discussed in the 
article “PCs Gain Social Skills”, Information Week, Jul. 3, 
1995. 
As the backgrounds of user interfaces become more 

complex, it becomes more and more di?icult for users to 
discern the location of areas of the screen where user 
selectable options are located. Existing attempts to over 
come this problem have included changing the icon of the 
pointing device when located in a user selectable area of the 
screen or outlining the user selectable area of the screen in 
a monochromatic border. Other attempts have been to use 
background independent borders around user selectable 
areas of the screen. However, each of these options either 
detract from the intended effect of the user interface to create 
a three dimensional environment, fail to fully designate user 
selectable areas of the screen or force the user to “hunt” 
through the user interface to ?nd the user selectable areas. 

One example of a user interface which utilizes ?xed 
relationships between a border and a background is Inter 
national Business Machine’s OS/2® Warp. As seen in FIG. 
'1, the “Launchpad” 10 feature of OSI2® Warp illustrates a 
“button” concept of bordering a user selectable option so as 
to appear as a push-button switch. The buttons 12 have a 
border surrounding them which is a created from prede?ned, 
?xed picture element colors. This “button” system is usable 
in the OSI2® Warp environment because the backgrounds to 
the buttons are controlled by the operating system and are 
regular all around the periphery of the button. Furthermore, 
the buttons are set in a user interface environment where 
push-buttons are a logical method of accepting user selected 
input 

Unlike the user interface of the OSI2® Warp environment, 
in a three dimensional user interface, in order to create a 
more intuitive and user friendly user interface, a background 
is created to present a more real-world, familiar appearance 
to a user interface. Accordingly. the background may vary 
around the area of the screen corresponding to a user 
selectable option. This variance in the background creates 
the possibility of “dropout” of the border to the user select 
able area and/or may result in borders which are distracting 
to the user in that they detract from the overall impression 
of the user interface. In any case, the usability of user 
interfaces may be reduced by the existing methods of 
designating user selectable areas of the screen. Thus, there 
is a need for improvements in user interfaces to allow greater 
access to computers by users of all types of experience and 
training levels. 

OBJECTS AND SUMIVIARY OF THE 
INVENTION 

In view of the above limitations of existing user 
interfaces, it is an object of the present invention to provide 
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user interfaces which reduce the complexity of operating a 
data processor and. thereby, reduces the intimidation felt by 
users of data processors. 

A second object of the present invention is to provide user 
interfaces which emphasize available selections and makes 
data more accessible to the user while not distracting from 
the overall appearance of the user interface. 

A further object of the present invention is to provide user 
interfaces which reduce the likelihood of user error. 
An additional object of the present invention is to increase 

user productivity by reducing the amount of training 
required to use a portable data processor. 

It is another object of the present invention to provide user 
interfaces which reduce the amount of prior experience and 
knowledge of computer systems required to operate the 
computer system. 
These and other objects of the present invention are 

provided by methods, data processing systems or program 
products which provide user interfaces with context sensi 
tive borders to user selectable options. Context sensitive 
borders allow for three-dimensional user interfaces to selec 
tively emphasize appropriate user selectable options while 
not overly detracting from the appearance of the user 
interface. Furthermore. context sensitive borders are more 
likely to be visible regardless of the background of the user 
interface. 

Context sensitive borders are created by providing a 
border to a user selectable option comprised of a plurality of 
picture elements wherein color characteristics from picture 
elements neighboring the border are varied to de?ne the 
color characteristics of the picture elements of the border. 
The borders provided may provide a three dimensional 
appearance to the user selectable option and the user select 
able option may be represented on the screen by an icon. 
Furthermore, the border may have a different perimeter than 
the icon corresponding to the user selectable option. The 
user interface may also include buttons to designate a user 
selectable options. 

In a further embodiment of the present invention user 
interfaces with context sensitive borders are provided by 
providing a ?rst border section comprised of picture ele 
ments circumscribing less than the total perimeter of the user 
selectable option. The color characteristics of picture ele 
ments of the ?rst border section are selected to simulate light 
incident on a surface de?ned by the ?rst border section. A 
second border section is provided comprised of picture 
elements circumscribing less than the total perimeter of the 
user selectable option where the characteristics of picture 
elements of the second border section are selected to simu 
late a surface de?ned by the second border section appearing 
in a shadow. The ?rst and the second border sections are also 
positioned about the user selectable option so as to make the 
user selectable option appear three dimensional. The ?rst 
and the second border sections may be positioned about the 
user selectable option so as to make the user selectable 
option appear to be raised from the surrounding background. 

In a further embodiment of the present invention the 
positions of the ?rst and the second border sections are 
reversed when the user selectable option is selected so as to 
make the user selectable option appear as a depression in the 
surrounding background. 

In a particular embodiment of the present invention the 
color characteristics of the neighboring picture elements 
comprise brightness information. In such an embodiment. 
the picture elements of the ?rst border section have a higher 
brightness than the neighboring picture elements of the first 
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border section and the picture elements of the second border 
section have a lower brightness than the neighboring picture 
elements of the second border section. In an alternative 
embodiment the color characteristics of the neighboring 
picture elements comprises saturation information. In such 
an alternative embodiment the picture elements of the ?rst 
border section have a lower saturation than the neighboring 
picture elements of the ?rst border section and wherein the 
picture elements of the second border section have a higher 
saturation than the neighboring picture elements of the 
second border section. 

In a preferred embodiment of the present invention the 
user interfaces of the present invention comprise a three 
dimensional graphical user interface. 

In a further embodiment of the present invention, the 
neighboring picture elements comprise picture elements of 
the background region adjacent the picture elements of the 
border and are outside the border. The neighboring picture 
elements may also comprise picture elements adjacent the 
picture elements of the border and are within the border. The 
neighboring picture elements may also be the picture ele 
ments of the non-varied picture elements of the user inter 
face which correspond to the picture elements of the border. 

In another further embodiment of the present invention, at 
least one additional border comprising picture elements 
adjacent to the ?rst border are also provided. The color 
characteristics of picture elements of the additional border 
are selected based upon the color characteristics of the ?rst 
border. The color characteristics of the additional border 
adjacent the ?rst border may be selected to enhance the three 
dimensional appearance of the user selectable option. 

In yet another embodiment of the present invention. the 
border provided de?nes a region of the screen wherein a 
selection made while a pointing device is positioned in the 
region of the screen within the border selects the user 
selectable option. In a further embodiment, the location on 
the screen pointed to by a pointing device is determined and 
the border is provided when it is determined that the location 
pointed to by the pointing device is located inside the region 
of the screen circumscribed the border. 

In another alternative further embodiment, where the user 
interfaces include a plurality of user selectable options, the 
location on the screen pointed to by a pointing device is also 
determined. Borders to the plurality of user selectable 
options are provided where the borders are comprised of 
picture elements and wherein color characteristics of the 
picture elements of the borders are de?ned by varying the 
color characteristics from the picture elements which neigh 
bor the picture elements of the borders. The color charac 
teristics of the borders of the user selectable options are 
varied such that the borders corresponding to the user 
selectable options in closest proximity on the screen to the 
location pointed to by the pointing device are the most 
prominent. 

As with each of the embodiments described above. the 
manner in which the color characteristics from the neigh 
boring picture elements is varied may be de?nable by a user. 

‘BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram of a conventional screen with buttons 
for user selection; 

FIG. 2 is a logical diagram of a system utilizing the 
present invention; 

FIG. 3 is an example of a conventional user interface 
having monochromatic borders; 
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FIG. 4 is an example of a ‘conventional user interface 
having prede?ned three dimensional borders; 

FIG. 5 is an example of a user interface having borders 
according to the present invention; 

FIG. 6 is a second example of a user interface having 
borders according to the present invention; 

FIG. 7 is a close-up of a single picture element wide 
border according to the present invention wherein the border 
elements are varied based on the underlying picture ele 
ments and appear as if the border is raised from the back 
ground; 

FIG. 8 is a close-up of a single picture element wide 
border according to the present invention wherein the border 
elements are varied based on the underlying picture ele 
ments and appear as if the border is depressed into the 
background; 

FIG. 9 is a close-up of a two picture element wide border 
according to the present invention wherein the border ele 
ments are varied based on the underlying picture elements 
and appear as if the border is raised from the background; 

FIG. 10 is a close-up of a two picture element wide border 
according to the present invention wherein the border ele 
ments are varied based on the underlying picture elements 
and appear as if the border is depressed into the background; 

FIG. 11 is a close-up of a single picture element wide 
border according to the present invention wherein the border 
elements are varied based on the picture elements adjacent 
the border and appear as if the border is raised from the 
background; 

FIG. 12 is a close-up of a single picmre element wide 
border according to the present invention wherein the border 
elements are varied based on the picture elements adjacent 
the border and appear as if the border is depressed into the 
background; 

FIG. 13 is a close-up of a two picture element wide border 
according to the present invention wherein the border ele 
ments are varied based on the picture elements adjacent the 
border and appear as if the border is raised from the 
background; 

FIG. 14 is a close-up of a two picture element wide border 
according to the present invention wherein the border ele 
ments are varied based on the picture elements adjacent the 
border and appear as if the border is depressed into the 
background; 

FIG. 15 is an example of a user interface wherein borders 
to user selectable options are activated based on the location 
pointed to by a pointing device; and 

FIG. 16 is a second example of a user interface wherein 
borders to user selectable options are activated and made 
more or less prominent based on the location pointed to by 
a pointing device. 

DETAILED DESCRIPTION 

The present invention will now be described more fully 
hereinafter with reference to the accompanying drawings. in 
which preferred embodiments of the invention are shown. 
This invention may. however. be embodied in many different 
forms and should not be construed as limited to the embodi 
ments set forth herein; rather. these embodiments are pro— 
vided so that this disclosure will be thorough and complete. 
and will fully convey the scope of the invention to those 
skilled in the art. Like numbers refer to like elements 
throughout. 
As will be appreciated by one of skill in the art. the 

present invention may be embodied as a method. data 
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6 
processing system or program product. Accordingly, the 
present invention may take the form of an entirely hardware 
embodiment, an entirely software embodiment or an 
embodiment combining software and hardware aspects. 
Furthermore, the present invention may take the form of a 
computer program product on a computer-readable storage 
medium having computer-readable program code means 
embodied in the medium. Any suitable computer readable 
medium may be utilized including hard disks. CD-ROMs, 
optical storage devices, or magnetic storage devices. 

FIG. 2 illustrates a data processing system on which user 
interfaces according to the present invention may be uti 
lized. As seen in FIG. 2, a data processor 20 may have an 
operating system 21 resident in the processor. An application 
22 may be running on the operating system 21. The proces 
sor 20 displays information on a display device 23. The 
display device 23 has a plurality of picture elements 
(collectively referred to as a screen) which may de?ne the 
appearance of a user interface environment displayed on the 
display device. For each picture element a color character 
istics of that element includes hue, brightness, and saturation 
values. By manipulation of these values for each picture 
element of the screen the appearance or contents of the 
screen is established. The contents of the screen of the 
display device 23 and. therefore, the appearance of the user 
interface enviromnent. may be controlled or altered by the 
application 22 or the operating system 21 either individually 
or in combination. - 

For obtaining input from a user. the operating system 21. 
the application 22 or both may utilize user input devices 24. 
User input devices 24 may include a pointing device 25 and 
a keyboard 26 or other input devices known to those of skill 
in the art. User input devices 24 may be used to designate the 
selection or de-selection of user selectable options associ 
ated with regions of the screen of the display device. This 
selection may be based upon. for example. the location of 
the screen indicated by a pointing device 25 or by a series 
of keystrokes input by the keyboard 26. 

FIG. 3 illustrates an existing method of designating user 
selectable options in a three dimensional user interface. As 
seen in FIG. 3. a monochromatic border 30 is drawn to 
circumscribe the area of the screen associated with a user 

selectable option. This monochromatic border. however. 
distracts from the overall impression of the three dimen 
sional user interface. Furthermore, in the event that the 
border color corresponds to the color of the picture elements 
surrounding the border “drop out” may occur and the border 
will not be visible. 

FIG. 4 illustrates another existing alternative to the mono 
chromatic borders of FIG. 3. As seen in FIG. 4 a border 32 
has a light portion 33 and a darker portion 34. The position 
of the light portion 33 and the darker portion 34 give the 
region of the user selectable option a three-dimensional 
appearance. However. as can be seen in FIG. 4 as the 
background changes a three dimensional appearance is lost. 
For example. the border 36 around the door icon has lost its 
three dimensional appearance. 

FIG. 5 illustrates a ?rst embodiment of the present inven 
tion. As seen in FIG. 5 a single picture element wide border 
40 surrounds an icon 41 which designates a user selectable 
option. As will be appreciated by those of skill in the art. a 
user selectable option may be identi?ed by a graphic icon, 
a text icon or a combined graphic and text icon. These icons 
may be of any size and shape and the region of the screen 
associated with the user selectable option need not be 
coextensive with the region of the screen occupied by the 


















































